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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

November 29, 2004 

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 



APPLICATION NUMBER: 60/532,906 
FILING DATE: December 30, 2003 
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PROVISIONAL APPLICATION COVER SHEET 

Brhis is a request for filing a PROVISIONAL APPLICATION under 37 CFR 1.53(c). 
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Docket Number 24723 5US90PRQV , S CO 



MINAMI 



INVENTOR(s)/APPLICANT(s) 



LAST NAME 



FIRST NAME 



Kazuhiko 



MIDDLE 
INITIAL 



RESIDENCE (CITY AND EITHER STATE OR FOREIGN COUNTRY) 



Oyama, Japan 



YAMANOI 



Tomoaki 



Oyama, Japan 



□ Additional inventors are named on separately numbered sheets attached hereto. 



TITLE OF THE INVENTION (280 CHARACTERS MAX) 
HEAT EXCHANGER AND PRODUCTION METHOD THEREOF 



CORRESPONDENCE ADDRESS 
Customer Number 

22850 

Phone:(703)413-3000 . 

ENCLOSED APPLICATION PARTS 
| Specification Number of Pages: 22 □ CD(s), Number 

| Drawing(s) Number of Sheets: 2 



Fax: (703)413-2220 



_ , x White Advance Serial Number Card 
Other (specify): AppHcation Data Sheet 



METHOD OF PAYMENT 

□ Applicant claims small entity status. See 37 CFR 1.27. 

■ A check or money order is enclosed to cover the Provisional Filing Fees 

□ Credit card payment form is attached to cover the Provisional Filing Fees in the 
amount of 

□ The Director is hereby authorized to charge filing fees and credit any overpayment 
to Deposit Account Number 15-0030 



PROVISIONAL $160.00 
FILING FEE 
AMOUNT 



The invention was made by an agency of the United States Government or under a contract with an agency of the United States 
Government. 
■ No. 



□ Yes, the name of the U.S. Government agency and the Government contract number are: 



Respectfully Submitted, 



DATE ~ Masayal 

Regisfratior/Number: 47,301 
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[W^&ffi] 

[0 0 0 31 

7 bTtt, i»*OW^^WiSllll:7-f>«rtE8* 

^^bT, c:n*»^a-^rt®ic*T?auTnab, «0s«8gtL-c©«i6^»**>n-c 

US3Ci*»&, ^a-y©*WCll»*'Mr^fc*5*J (Al-S i-Znf^a 

.kDfxfcttWfc <4#ffc£lttl» 2#B8). 
[0 0 0 4] 

Z n ©f* St*© fci S # a** * v> £ 1^3 Mtf ft o &. 
[0 0 0 5] 

js^-frscit^rs^ofc. 5=-3.-^©«iBcie«p»R«*^-r**Att7 

»»-r*»«fcjWft***iT^* <«»X«3, 4#»). -C©»«fcJ:ntf. 7?yf* 

[#fPXM 1 ] 4#WI«B 5 9- 1 0 4 6 7 #4^XHttfcW*©«IBl «« 2-K&T*) 
[#fOTK2] 1-107 9. 61 ^ffitflWlF**©®® • ; ' : 

MfrfFXlR 3] ^2 00 3-5 1 4 6 7 1 (#ffl»*.©^H) 
[^ftfcttM] 4#M 2003-22576 O^'&SS <«ffF»*©«SH) 
[«9i©W*] ' c ' 

[0 0 0 6] 
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[0 0 0 7] 

&3g©M27i£ £ *«f i> £ i: £ S W £ T 3 o 
[HH £#?&T 3 fr®<D 
[0 0 0 8] 

[0 0 0 9] 

[1] r;i/5->i7A^yaL-7*S#<DOT^A 1 -S if^^^^^^lfb, 
[0 0 10] 

[2] 7;l/5-^Amy3.-^*?r^®iCA 1 -S i ^/d^ft^^a^^MU 
[0 0 11] 

[ 3 ] jtSIEOTf £ bT^y^*»**ffiV»*«ra 2 Kl|B*pS»S!»«©SIJfi**fe. 
[0 0 12] 

[4] 7;W5-#ASS^a-^4*©*iIifcA 1 - S I I^^*555«^ltb 
[0 0 13] 

[5] jfflE#Uxyk>* d MM' FO#^ffiriU 000 0-150000 0 

4 lcB«©S»SJift«©«ifi^*- 
[0 0 14] 
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[6] 7;U5=«>A»^-3--^Ett©MCA 1 -S i »'&&;&»Sfc*5'3**£r&#l' 

ox:/tt<D&wx**mmft$izft^rcmz3 5 owumx-9 osixK±^»tstt 

[0 0 15] 

[7] hUI3^5 7')' >©#^fifr*2 0 0-60 0T&SIPS6K:fBiS©i£5gl2§©§£5B 
[0 0 16] 

38ftS©«ia2fi*. 
[0 0 17] 

^K4ttt77y^^ J fe^*l-Ta:S75yi'X*»=2 0/8 0~8 0/2 0©ttiaKW; 

^TSiS® 2-8 ©HW 1 JUKBJtOJRJflEUiaoiefi^ft- 
[0 0 18] 

[0 0 19] 

[11] MfB^«M^*^-r#^«7 7«7^7.=£5~2 0g/m I fcffifSS&SI 

1 ~ 1 0 ©vvrn*» 1 «£««©*&&&«©»£#**■ 

[0 0 2 0] 

[1 2] IWEAl -S i*^55»tl/T, S i : 6-1 5 ****** U »«A 

3Sm§5©M77^o 
[0 0 2 1] 

[1 3] MIBA1 -S S i : 6~15RfXmU 

Cu:0. 3-0. 6«*%. Mn:0. 3-1. 5SSfi%©51*'>fr< fcfcwrn*- 

[0 0 2 21 

[14] j»EAl-Sl*^55#t^. S i : 6-1 5 Rft*S**U . $ &K 
Cu:0. 3 5-0. 5 5Si%> Mn:0. 4-1. 0M3%©?-£'>fc< t%^-fn . 

Vi-fti^ 1 :SfcfBifc©!RS5*«©»5S#&» 
[0 0 2 3] 

[15] WfB7^>tUT, Z?tttfi77V FaftTt>ft^7-f >4fflW«i«l~l 
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4 ©urn* i «teE«©«eeift«<o«3fi^ft» 

[0 0 2 4] 

■ [16] MSB^3.-7i:L,-r. WtBKJ:0^$tifc]S¥5 : -a.-^ffl^-i>M^l~l 

5 Ofrvjrnfr 1 JgfclEii©$£S&S§©S!Si#i&, 

[0 0 2 5] 

[17] ffiffiiJPjfcfllS* 5 5 0-6 2 o t c»®H^is^bT5-5#^^-rsHfr^i~ 

[0 0 2 6] 

[is] swu~i 7m^irnfrimzmm<Dmmjjmz£Dmmznt£m$:Wim. 

[0 0 2 7] 

[1] ©5Sfm*. fa-^flfc, SE»BJfcK*£*t-#MB£tt:77 
-T3©T*. ^^WtBt^inl^^^oTClO^^^^T.'f ©Z n^a-^SI©A l 

<^-K«;*St5J:tA«Tf*4CT, BP£^3.-:/fc:&l*SZnifcttjB2fcM^<fc3 . 

^*itsnfc^3.-^©*iBfc««)teiaia^JL*«#ffiu-c*i), ^t^-^km • 
s nfct»ra»««fi«**"r#**tt7 * * * * e » 11 n 6 «w*rafi"t»aic« i®£ n 

[0 0 2 8] 

[2] ©»9ma, ^-ycarnc. iutiiassst«ttt77y^7€iii 

T&©"?, 5^#ttBt©j]Dili^J:oT^©7v^^X4'©Zn^^-^ r OT©A 1 <hB 
7 7^Xt« K»«f SB*?- -5 ©T, a. - ^® Ufc 77-^^55WF«3 

sns (7>*-ia>m ©~e> ^a.-^«isfc##^fc75y^x©jBi«*+»fc«»Jt"r 
iM^fc^ic3 5 o*c©®grc9 osi%Et±^t5ttttst^fcW*ffl 

[0 0 2 9] 
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[3] ©fgBJT'Wu WfcLT^/Hfcflttftffl^*©"^ ^3L-^ftBO«fift!*a 
^ W tC Bfr ikt" 5 C <t >&*T # 5 #J ,&** & 5 . 
[0 0 3 0] 

y ^^^3#jPWTflK*TSiitS«i*«lfcl»il:rs::tJ!>«-P**. *^ Al-S 

iBteiaia^JLfcaHBsnft <7 ©^ f^-^iBi:#fu&77^^® 

tut, #siS2 ox>/ , &o&ftT:mmMtm*n-oitmiiz3 5 otoiircs ours 

■*-f K (MM 2 0lC/»©*frT5««»«fftffofc«te3 5 0^©tSgn?9 Oil 
[0 0 3 1] 

[5] ©Sgipmi. jfflll 0 0 0 0-1 5 0 0 0 0 0O#Uxf l/J'***^ Ht« 

v^©x% ^a^JtaKTttjRux^i/^+^F^^fciBst"**©^* 0 ' ^ 

[0 0 3 2] 

[6] ©3SW"ett» ^a-^©*®K:. sHR«KfcftwT#«*tt:7 
-r^©T"> ^5#W-»©JP»K:<fcoTi:©75y^^4'©Zn38«5 t a-^*®©Al £M 

#jp^tMT5it^»i:iJttsrt^t§. ao. Al-S 1****6 

& * 3 3 mmrnz tut?*- ifomm \z \mmtma^it>mu lx&q. ft^r?* 

Kjiissns (7 ©T, fa-7-iffiC#fUfc77^^0K^C 
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#©*frTwSSJ»#W*fTofclRfc3 5 0X:o)U&X9 0li%KMt^«*« 

om*m&2nzz£Wte<T&&fcz?m&&*mi-e&z>' mix* /^7^> 
swtsct, ^ 3 .-^iaom6fls*3S*»K:86it"r*i:t* t 'T?*s, *®&x\z> 

[0 0 3 3] 

[7] <DmMX\Z. ^fI2 0 0~6 0 0©/t7 7-f >^^S©T, ZSttftU&X. 

xmtzz?mm'£i*mnKmmxiez>. 

[0 0 3 4] 
[0 0 3 5] 

[9] ©»9iT!». ^a.-^®t#*U^77^^7 > 0^*5S^^JtT^-i:56 t 
[0 0 3 6] 

[10] ©BWTtt. Srffl^T^O, 3-3ttttB#©M&K. 

[0 0 3 7] 

[1 1] ®^BJT«, 77^7>S5~20g/m ! Ie^TS©!?, WAtt*S6fclAl 
[0 0 3 8] 

[0 0 3 9] 

[i3] ©asm*, ^a-^©«ft«s*ffi«-r*Jit^T?$*©Tf. j-^-rf<m 

[0 0 4 0] 

• [i4] ©swraa. ^a-^JBfca^fcssfc^**^^*** 

[0 0 4 1] 

[15] ©SSWCtt. £g'/JlW|S]±T£©T\ i^p D n K©i&5Cmi§S{S37,h-C«T 
#5. 
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[0 0 4 2] 
[0 0 4 3] 

ci7] o5bwt?», z5ttttm<Dtommmitffimfmmm\zwimvT^z><D-e. zn 

[0 0 4 4] 

[is] GDfgirm, wwfttt-c»at*fc«nfc*5Wt«^3SiflES*^fc»x*» 

[5PJ£HiST-Sfc#©*&<£>$J*i] 
[0 0 4 5] 

glU i©56^cD-*MJ»»fc«SJ»3aft»*3«TiEiif|g|-C»*. c©»35*« (1 

) at, g» J *ffl*-x73>^*5^5^ : y-<^^©=i>^>-y-tbTfflv^n^ i b©T 
Sot, vji/g i 7D-^-f^©j»^*«**tfiJ6'rst>©'^»*- 

[0 0 4 6] 

ip-s, c©a&a«s (i) TOfcE«*nfca««ic»5«£*-»o+3J!^y^ 

- (4) (4) m\Z, ^mW^<tL/T©7|c¥^lBl^a-5#^*©M¥^5 1 3.-> r (2) 

j&t, MJiftw+ffi^y^- (4) (4) \zmmmmvtcftn-em.n\zmw-znz>h&\z 
, inefa-^ (2) (D&r$m$mft i m(D : ?^--J<Dfrm\z?)v>f-V7 4 y o> a< 
BHgsn, HK:»nfl!i©3;w-h7^> (3) ©n^fcu-f f^-h (10) 

[0 047] 

^ggg^-y (2 ) 0 2tC^-TJ;5}w, 7)l^-^A©f ffiW»attA>&fclK *2 

^mzmm^xmts^mm. (2 a) (2b) icjk$w 

$nt^5. IKD?*-? (2) tt, fa-^M (6) ©«iiifcAl-S i»<fr&^6 

a:s5 5t**«»i*anT*3*r*»Ji (7) «gnfc%o*^t). ^a-TEtt ( 

6) ©Mfctt, 55#m:ffl^^777^X*©Zn^a-^M (6) «ffi©A 1 

(2) fc7^> (3) t^sKttjBanTffl*ftJt6nfcttffiT?55*rfc«fc«355#» 

[0 048] 

c©»Wfcfc*!»£SM& (i) ©»Jfi^isfet"S)v»TBi^-r*. yjus-^Algg 1 

(6) ciiSCAl-S i»^ffc^6a:*a5*r*»»^Ta5«»ltJi (7 
) £M-frb©T5^-:/ (2) ^SgfTf-So 
[0 0 4 9] 

ijfBAl-S i*^5»tUTtt, 4*fc»j£i£n**>0"C«&V>a«, S i : 6~1 
5RS56*^*L. Se»CCu : 0. 3-0. 6li%. Mn : 0. 3-1. 5^ft%© 
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ft^. #l:»$U^Sitf$tt6~12. 5li%-e<&5. CuRtf/XttMn 

< f a-^Ol WiTt5©T»S l< fe^. WK»Sl/l»Cu***ttO. 3 5- 
0. 5 5Rfi%T*&3<, Sfc. MnO^WO. 3R«K**TttMffi*£S3«WS& 

LA^Mn^WSO. 4-1. 0Rtt%T&5. 
[0 0 5 0] 

ffifHA 1 - S i FettO. 6R*%«TT?»tl»i**WT?*0^ 

£fcln, Sn. Ni, Ti> C r<e©&*7C*t>5-5f*»S5^ttte*«*RS*&^« 
fflTfen«^bT i b^<, jgt'Z nt)^3.-7*lC^tt^Zn4£flll©JP^^^L'<JP< 

[0 0 5 11 

tf!f2^M©#^tb-C«> «fcK5£Sti*'b©Ttt&^*»» 

n*»at» (7) ©ift*K±r6fc»cs^HW©«ft«WB»^*^5© 
3< ji/tt©7^s=e/A»*»oau3&*«6i:nicHS*»^>T?*»t-aJ:5 

[0 0 5 2] 

SaiB^a.-^ (2) ©«®IC, II61iK^SOTSttt7 7 *^ ^ *^«f 7 

7 ^ y z> TJB&m b * fctt 7 7 ^ x ®.m% c © v »-r tap *m n * © **» * ^ v s « r ? * 

y^^»J»»Aj *«*fl|2 0 , C/»©ft#T?**«k»«r*ff-3&»fc3 5 0t:©» 

j nmm2 ot/»©^tt^iMsf?ofcisc3 5 o"c©?a£re9 orb* 
Wtt77y^xmi/ft77?*^»«fti?»«. wiE^ie^^Tfc****^™^ 
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[0 0 5 3) 

»3£©»i& <*«3SK2 ox;/#©*frc^*#*r*fT-afc*K:3 5 ox:©»flrc9 o 
fc»Ki3 5 ot:<mugnf9 o«fi%R±^^-rs^^bfc*ux^u>*+-t>--r h 

[0 0 5 4] 

7J> ii§nt4fi!oUfcKAlF, tt7 5y^^tbT«nfc«ft*S5i6»«9^ 
[0 0 5 5] 

t^7 , i'-i«sm 77yf xa^fcMairr^a-^fcfttf*-*^^*** 

[0 0 5 6] 

4>T ! b5~2 0 g/m J ©ttlBCWt^T*©****^^. 5 g/m' *«"CB?a- 
[0 0 5 7] 

^ 3.-7*31® fctt*Lfc7 5 ^X^5#^«T?»*t* H t*3»*»CB&itt?** 
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[0 0 5 8] 

MG#IiiS2 0"C/»©*#T*S«^«f*ffofcRfc3 5 OtMlfg 011% 
Pi±^l?lt5lt*&f U ^ >^*^ HfcbTI*, WZ.ttft?ms 0 0 0 0 
©3i;ijX^|/>tW H, fl^Sl 0 0 0 0 0 0O#'JlfU>*+*'f 
£3„ CWckS&^UX^i^^lM F£» MIBffi$B&M£^TMMfe7 7 y ^ 

[0 0 5 91 

(OTB^UX^U'^^rU-f H (PEO) tUTIt 0 0 0 0~1 5 0 0 0 0 0 

5#Wtt-&"r5tt^T?«*. |nE#'JX^l/>*^*-f H (PEO) tbT« 

^ 00000~100000 0<Dt>©£ffl<A3©/^£0£?£l^o 

[0 0 6 0] 

mtmmmm2 o*c/»©*ft-ws«J»»w*ff-3 femes 5 ot©a«T?9 omx 
«a&2 ot:/#©*#T^&£«£fr^fciRfc3 5 o"c©iajrt?9 o«ra*fiU:#£ 

[0 0 6 1] 

mm^yy-< >ttm # : ?»2 0 o~6 000/177^ >^i^®»su, 

bTWU 5> : ?ft2 5 0~4 0 00/^7^ >*fflVi*©*J»tej9F*U^. 
[0 0 6 2] 

»«I«77^^tfbtW77^W=2 0/8 0-8 0/2 0© 

«Bae8»3fe"f u^. aw >^-*j©ff*tfc***±i2"FBa««t o 'ha < £ » 
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m-m? z>vt>7* btftS * *$#©£#!£ W±fBTPHffi J: 0 /hS < ft 

5ti fa -^i^z n o«ie*«+»Kfft>nft<ftoTB«tt* t fiT-rs©Tr»* 
awR£s*-f ? v * *&-£*r b-cfts? 4o/6o~eo/4 

[0 0 6 3] 

to&y5v97>mimtmmi<nit?=L--7 <2> fc7*> (3) 

. 7^> (3) tUTH HSftTW7-f>*fli^*. 3 3*r (7) 

sctciofa-^ (2) t7-r> (3) fc**5f*w«^-rs. n©«r\ ^©ft&sem 

g|i^, (4) (4), iMVT-U-h (10) (10) #*>-*gfc 

fcwr*5ft«iaoJ»SE«« (i) ba>bT, twiB^ttttis 

[0 064] 

WBB^5#W«'&©IR©JlD*!k«fte. 5 5 0-6 2 0 "C©«SlfflK:K5rr *©**#* bV> 

ft o TflMtBSft^ffl flflKTT* ©T»S b < ft U -:£Mia&#*ii&lB±PHI<}: 0 
<ft*t, 55WXD-5? 3 >tS©«b<&K 4>T*>, H,fla*'5*H<ttfr&©R 

©msjeti. 590-61 o"c©«sHic«)e-r*o*«i*KfiF*bv». 

[0 0 6 5] 

ft*» ±i3giifi^siTtt, ^^-zf(Dmm\zyyyy7,nmmm^vtz.mz., 

-y\Z7J >*fi*tttt*><fc3fcbW**«» >*&*tft*;fc»te-©» 

[3dfe0>J3 

[0 0 6 6] 
[0 0 6 7] 

<mmm 1 > 

(S itf$6Si%« 3S«A1) ^SftSSSttSSttbT^a.-:/***:. 
iBBtfttlg^a-:^ T^S-^A^ (CuttfO. MntPO. 
2K&%. MAI) fcfflU, Saa4 5Ot0MT, ^rL-^fe: 16mm, ^n-? 
IS*. (MS) : 3mm, 1*0 JP : 0. 5mm, 4«©JH¥5 t 3.-^KH«l>ffi^» 

bfco 
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[0 0 6 8] 

mmmW-^zL-y (2) ©tlC, KZnF 1 /yS77^f>=5 0/5 0 (Stfift) *> 
^577y^fttt >«fl:KZ n F , «W««anfct»0) 

^KZnF.iWl 0 g/m'tft5J;5i:a*l/fc. 
[0 0 6 91 

[0 0 7 0] 

*c, -hfan^^-:/ (2) t. r^y-H7^> (?5W7y^nwftn 

fc©) (3) t^SKSBl/T (^2#M) J»2K«l*©3 7a&ffl*#»J* (M^-T 
(4) (4)> 1M (1 0) (1 0) *&fe-8fc<K»* 

[0 0 7 1] 

[0 0 7 2] 

.<**«2-4 0> 

[0 0 7 3] 
[0 0 7 4] 

^;i/3R«HBtbTtt» tfUT^SffiUfc. M&i&^S 
2 5 t ckl§SbT#M3im2 0^/#©&fln?^g»#«*fT-3&»fc3 5 OtCSST 

[0 0 7 5] 

#U!5 i l/^WI { (PEO) tbttt. »fi3 0 0 0 0 0©#Ulfl/ 
^aMM" h% #^g4 0 0 0 0 OO^UX^l^V^W-f 0 0 0 0 0©^ 

UX^U>:*=MM F. ^fI6 0 0 0 0 0©#UXfU>W-f F, 5H=*7 5 0 0 
0 0©#'JXfU>**D-fKSffl^. dnetf'JX^k^+IM F«, 
2 5 < CtCtg^bT#M^2 0'C/»©ftft'Tf*S6»»«T*tTofclKt3 5 (^©fiSH? 

[0 0 7 6] 

<Jfctt0l 1 > 
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Al***3*r (S 1***7. 5ftffi%, Zn^4li%. CuillO. 4KS 

7jUS-#A£& (Cu^flO. 4I1%> MnM?0. 211%, MAI) 

JP: 0. 5 mm, : 4<@©M¥3^-yfc#ffi«bfco 

[0 0 7 73 

*><z» (3) ts^stiiut (i2#i) r»x»s©3 7a*ffl*tt»s «R»*f 

■g>) 'Sy^- (4) (4), U-fH^U-h (10) (10) *t>-*fc«tffl# 

[0 0 7 8] 

HSIBm#^', KA 1 F j <M»««RJ&*wa*V^ttfttt7 7 5/^^) *SM?bfc 
„ COB, KA 1 F 3 77^XOlWU0g/m ! 

[0 0 7 9] 
UglJ 
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